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This invention relates to inhalation apparatus
for dispensing an inhalable substance and in
particular but not exclusively to apparatus for use
in the delivery of therspeutic substances to the
hunan lung.

medicinal inhalers sre vell-known and have bade
a signiticant contribution to ailnents such as
asthoa. 0f particular usefulness are handheld
patered dose inhalers and dry powder {nhalers. Each
produces an aerosol of fine particles containing
nedicament and which are carried into the respiratory
systen #s the user inhales.

Several factors are known to affect the aite at
vhich depositian of such afrborne particles are
deposited in the respiratory systes. Recent research
hos revealed that the alectrostatic charge on the
particles plays a very inportant part in deteruining
the site of deposition and it has been shown that the
level of electrostatic charge can be used to control
specitically the site of deposition.

A site moy theredy be salected to be higher or lower
in the bronchial tree to meet reguiredents of a
particular therapevtic or diagnostic procedurs. A
lavel of charge can also sarve to reduce the spount
of particles lost through exhslation and this is
perticularly ioportant vhera snall quantities of
medicanent are to be delivered.

It i3 an abject of the present inventien to
provide an apparatus vhich provides for an inbalable
substance to be dispensed in a panner {n vhich the
electrostatic charge on the dispensed particles can
be controlled in ordar to targat a specific
deposjtion site in the respirstory tract of the user.

Accerding to the present invention there is
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disclosad epparatus for dispensing an inhslable
substance comprising a housing dsflining a passagevay,
the housing heving a mouth piece detining an

inhalation port at one end of ths passageway and .

through vhich a flow of air froa the passageway is
inhalable in use, » dispensing pesns connected to the
housing and opersbla to dispense the substance into
the passagevay at » dispensing location in the forn
of irhalable particles and charging neans defining a
charging region of the passagevay located
intersediate the {nhalation port and the dispensing
location the charging nmeans cooprising 2 first
electrode having at least one pointed feature having
a relatively high curvature and located in the
passageway, s second electrode having co-operating
features of relatively low curvature and located in
the passagevay and a charging circuit operable to
apply & predaternined voltage bstween the alectrodes
such that s predeternined polarity is spplied to the
first electrode wheredy the churging neans is
opersble to iopart electrostatic charge of
predeterained polarity to the particles passing
through the charging region, and wherein the
dispensing Deans coxprises a pstered dose dispenser
operable to dispense » matered dose of the substanca.

The electrostatic charge charocteristically
ioparted to particles on being dispensed fros a given
dispensing oesns can thereby be sodified in a
controlled panner by imparting further electrustatic
charges to the particles as they pass through the
charging region befcra being inhaled.

A controlled level of electrostatlc chargs
thereby inhaled may represent an increase In
electrostatic charge as coxpared with ths inherent
Jevel of charge, or it oay involve m decresse in the
charge, » neutralisation or a charge reversal.
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Such an arrongement of slectrodes results in
ionised field charging of particles pa2ssing through
the charging region. Corona disharge in the vicinity
of the high curvature pointed feature of the firat
electrode results in formation of jons of both
polaritiss, those ions having the some polarity as
the tirst slectrode being confined by electrostatic
sttraction to the insediata vicinity of the first
slactrode and the jons of opposite polarity tending
to nigrate towards the second electrode. Tha
nigrating ions are hence unipolar and the particles
colliding with such ijons will acquire electrostatic
chargs of the sane polarity as those fons f.e. the
predotarnined polarity of the first electrods,

The first electrodes oay comprise a setacecus
electrode having a multitude of points.

Conveniently the first electrode may coaprise o
carbon tibre brush.

Conveniently cne or othsr of the alectrodes is

cantrally located with pect to the p g Yy and
the othar of the electrodes being peripherally
1 d with resp to the pas whereby a

radial nigration of ions is established in use
betvesn the electrodes such that & region traversed
by the migrating ions constitutes the charging region.

The first electrods may bo peripherally located
and pay constitute a sstaceous slectrode.

. The charging circuit may comprise a voltage
control circuit operable to control the voltage
applied between the electrodes to & predesternined
level associsted vith a required mean level of chargs
to be imparted in uso to the particles.

Typically the voltage will lie in the rangs 2
to 10 kvolts and vill be sslected according to the
electrode geometry and spacing.

Conveniently the charging circuit comprises a

-5 - .

petered dose inhaler of the pressurjsed dispenser
type. If the dosa is released sarly during
inspiration then the probability of the particles
reaching the alveolar regions is increased vharess it
the reloase of the dose is during the latter part of
the cycle, the particles will tend to be deposited
predoninantly in the upper airvays with puch of the
dose being lost during exhalation. The additional
banatit of nodifying the charge associsted with the
particles provides an additional ceans of targeting a
particular region of the lung. For particles of a
given size and type, the preferred net charga per
particle can be deternined by empirical or sodelling
techniques and the magnitude and polarity of voltage
applied to the electrodes of the apparatus may -
theredy be adjusted sccordingly.

he use of the apparatus thereby enadbles the
substance to be adoinistered in a localised npanner
vith ninios} loss fron exhalation.

Conveniently the bresth sensor comprises a
nanbrane of piezoelectric material supported relative
to the housing by a support arranged such that the
benbrane flexes in response to & Change of air
presure in the passagevay and thereby generates o
signal representstive of inhslation being sensed.

Such peobrane seRrsors are knovn {roa
GB-A-2266466.

The apparatos say conprise s dispensar which is

hanically le by displ of an
actuating Denber relative to the housing and oay
conpriss a displacapent sensor operatively connected
to the charging circuit and responsive to
4isplacenant of the actuating Desber vhereby the
charging circuit is actuated and the voltage is
applied to the electrodes In r to displ
being sensed.
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tining circuit operable to apply the voltage between
the electrodes for a predetsrnined tine interval in
response to an actuating signal.

The predeterained tipe interval is selected to M
be graater than the tioe taken for the inhalable
to be disp froa the dispensing peans *
into the y end for q inhalation to

be coppleted.

The housing, the charging oeans and the
mouthpiece moy if required together constitute an
odaptor releasably connectible to the dispensing
neans.

The apparatus psy includs a breath sensor

d in the p geway for sensing the inhslation
of breath through ths passagevay and operatively
connected to the charging circuit vhereaby the
charging circuit is activated and the voltage is
applied to the elactrodes in response to inhalation
being sensed. .

The poriod during vhich ths charging circuit is
enaryised nay thereby be kept to a sinizun in order
to conssrve powar, this being particularly important
vhers tha apparatus is a hand held device including
an integral powver supply.

. The dispenser oay comprise an alectricslly
operated actuating means vhich is operativaly
connected to the bresth sensor whareby in use the
disp ie to disp: & dose of the
substance in responae to inhalation being sansed.

This is particularly important wvhan
sdpinstering a substance intended to be deposited
deep vithin the lungs of a patient. Under these
conditions it is important that ths dispensed dosas is
discharged so as to be inhaled at the beginning of
the bresth cycle, the typical tipe during whieh
discharge procseds being 0.1 to 0.3 seconds for a

-8 -

Synchronisation betwean the dispansing of the
dose and the charging of ths electrodes oay thereby
bs achicved in a straightforvard manner.

Conveniently where the dispenser couprises s
pressurised dispensing container having a dispensing
valve step and e petering valve actusted by relative .
zovenent betvesn the valva stem and the contalner,
the container may constitute the actusting menber and
the displacenent sensor oay coaprise s swvitch
responsive to movenent of the container relative to
the housing.

The charging circuit may cooprise a tining
circuit opersble to apply the voltage between the
electrodes for a predetermined tice interval.

Tnis is particularly useful when used in
conjunction with & breath sensor of the plezoslectric
type vhere the Sensor generates an electrical iumpulse
in response to & chongs Of pressure st the beginning
of inhalatjon rather than a sustained pulse
throughout the duration of inhalatien.

The dispensing oeana aay be operable to
dispense particles in the form of liquid droplets or
altarnatively in the form of a powder.

Preferasbly the apparatus cozprises power supply
nsans provided integrally vith the housing whareby
the spporatus is self-contained and hand holdable.

Preferred ecbodicents of the present invention
vill nov be described by vay of exarple cnly and vith
reference to the scco=panying dravings of vhich:-

rigure 1 is a part-sectioned side elevation of
a first enhodicent of apparatus in accardance with
the present invention and having » pointed central

electrode;

Figure 2 is a part-sectionsd side elevation of
the second eabodicent having a lov curvature central
elactrode and a sstacecus outer slectrods,
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Pigure 3 is an exploded parspective viev of a

third enbodibent comprising an sdaptor releasably
le to a af ing peans.

rigure 4 is » part ssctioned sids slevation of
a fourth epbodiment which includes a breath sensor
and an alectrically oparated dispenser, -

7igure 5 is a part sectioned side elevation of
a fifth esbodiosnt having s breath sensor and an
alternative slactricslly operated dispenser,

?igure § iz & schesatic disgran shoving the
ically 4 di with a

operation of »
displacenent sensor,

rigure 7 is a schematic diagran shoving the
operation of on apparstus including an actuation
sensing svitch and a tioer, and

rigure 8 is a schamatic disgram {llustrating
the cperation of an apparatus having a bresth sensor
and & contrel circuit including a ;iur.

A first spparatus shown in Pigure 1 comprises a
housing 2 having a socket porilen 3 dstining a
cylindrical socket 4 in which is slidably received a
pressurised dispensing conteiner 5. The pressurised
dleponsing container 5 has & tubuiar valve sten 6
through vhich » netared dose of a liguid droplet
serosol is dispensed when the container is moved
relative to the stan, the stem being fixedly received
in an actustor 7 defining a noagle 8 through which
the serosol {s cirected.

™he haunl'nq 2 further cooprises s tubular
aouthpiecs 9 defining a passagevay 10 comnunicating
at one end with an inhalation port 11 and st its
other end vith air inlet Gpenings 12 adnitting air to
the passagoway from the socket 4.

A frusto-conical baffle 13 is located within
the passageway 10 such that » first end 14 of small
diapeter is presented to the nozzle 8 and & second

propelled towards the inhalation port 11 via the
bagfls 1) and through the passagesvay 10 and are
thersby constrained to pass through the charging
region 26. .

At ths sape tice as actuating the pressurised
dispensing container 5 the user inhales through the
inhalation port 11 and ths acrosol droplets are
thereby adainistered to the respiratory tract of the
user.

The Aroplets eperging froo the nozzle 8 will
carry an inherent level of electrostatic charge which
is characteristic of the particular dispenser and
vill typically depend upon the nature of the
propellant fluld, the structure of the valve and the
materials with vhich the liquid comes into contact in
being dispensed. The nean level of inherent charge
can be pessured by known techniques and coopared with
the cptimn leva) of slectrostatic charge reguired to
target a particular site in the respiratory tract,
this required levael of charge being daternined by
known pethods such es cathematical nodelling and
clinica} trials.

The reguired level of voltsge supplied betvesn
the first and second electrodes 16 and 22 can be
expirically deternined by peasuring the mean level of
slectroststic chargs of .particles ensrging froa the
inhalation port and adjusting the voltage until the
charge level patches the reguired level to achieve
satisfactory deposition at the selected site.

A second sppsratus will nov be described with
refersnce to Pigure 2 using corresponding reference
mmerals to those of Pigure 3 vhere appropriste for
corresponding elements.

The second apparatus 30 also includes a
pressurised dispenser container $ arranged to deliver
an seroso] spray of liquid droplets fros a acizle §
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end 18 of larger dispeter axtends towards the
inhalaticn port 11 such that aerosol particles
propelled froo the noztle 8 are able to pass freely
through the baffle 1) and energe fron the inhalation
port 11.

A tirst elsctrode 16 is nounted in the baffle
13 and includes & pointed feature 17 extending
axislly within the baffle in & direction towsards the
inhalation port 11. The pointed fsaturs 17 is
integrally foroed with a transverssly extending
support arm 18, the support arm and pointed feature
being forped of metal sheet and electrically
connected by mesns of o vire 19 to o first terninal
20 of a charging circuit 21.

A second slectrods 22 vhich s annuler and of
smooth configuraticn is sounted in the baffle 13 at a
location intermediate the support arm 18 and the
inhalation port 1) such that the pointed feature 17
extends centrally through snd at right angles to the
second electroda 22.

The second el 22 1s d by o
second vire 23 to a2 second terninal 24 of the
charging circuit 21. :

The charging circuit 21 together vith a pover
supply battery (not shown) is housed within a further
coapartsent 25 defined by the housing 3.

In use the charging circuit 231 is energised and
nigrating ions between the first electrods 16 and the
second electrods 22 define & charging region
indicated schemnticslly by broken llnes 26, the
charging region being traveraed by migrating ions
having the sans polarity as the first electrode.

The pressurised dispensing container S is
manually depressed relstive to the actuztor ? thereby
discharging & petered dose of a liquid droplet
aerosol fron the nozzle 8. The droplets are

- 30 -

when the container §s depresaed within a socket 4 of
a housing 3.

A passagevay 10 coamunicates with the socket &
and with an inhalation port 11 arranged such that
wvhan a user inhales thraugh the port 11 air is drawn
through tha passagevay 10 fron the socket 4.

The passagewny 10 is cylindrical and hss an
internal cylindrical surtacs 31 to vhich is fixed an
annuler first electrode 16 forved of 3 sstacecus
oaterial having a cultitude of electrically
conductive metallic points 32.

Axially dispesed wvithin the passagevay is a
second eloctrode 22 forned as a flat strip of metal
plate foroed integrally with a diametrically
axtending support ara 1.

A torward end portion 33 of the second
electrods 22 has 3 sooothly rounded tip 34 located
centrally vithin the first electrode 16.

The first and’second slectrodes 16 and 22 are
connectsd to a charging circuit 21 via respective
wvires 19 and 22.

In use the charging circuit 21 is energised to
apply a 4.c. voltsge betveen the first and second
slectrodes such that corona discharge in the sir
surrounding the points 32 results in sigration of
ions having the sane polarity as the first electrods
in 8 genarally radial pattern tovards the second
electrode 22.

The nigrating lons define a charging region
indicated generally by broken lines 26 through which
aerosol liguid droplets emerging froa noizle 8 are
propelled in use prior to being inhaled froz the
tnhalation port 11.

A torther alternstive apparatus 40 is shown in
rigure 3 in vhich corresponding reference nuperals to
thase of Fiqure 2 are used vhere appropriate for ~
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corresponding elecenta.

The apperatus 40 is shown in exploded viev in
which on adeptor 41 is ready to be pressntsd to a
dispanser 42 such that & tubular cember 43 dotining
an cutlet duct 44 of t.h-.dhparwu 42 is receivable
as a sliding fit vithin o second tubular veaber 45 of
the sdoptor 41 o that when assembled the tubular
weabers 43 and 435 tog defina a pa y 10,

The disp 42 is oparable to disp
sir-borne particles through the psssagsway 10 when
e2ctuated.

The adaptor 41 contains £irst and second
olectrodes 16 and 23 correspending to those deseribded
with reference to Figure 2 =nd are connected by vires
19 and 23 to o charging circuit 21 located vithin a
circuit housing 46 formed intagrally with the second
tubular oember 45.

The charging circuit 21 contains its own power
supply and is thereby sslf-conteined. The adaptor 43
can therefore be disconnected fron the dispenser 42
and titted vith a replacesent dispenser when required.

The dispenser 42 is in this exanple a powder
dispenser ocperable to dispense a Betered dose of !
poviered medicament which is air-borne on inhaled
air. A pouthpiece 9 formed integrally with the
second tubular pember 45 defines an inhalation port
11 through vhich air is inhaled in use, the inhaled
air being drawn through the tubular nember 4) fronm
the dispenser 42 so that when actusted the dispensay
dolivars air-borne particles to the user. The first
and second slectrodes 16 and 22 are enargised during
inhalstion 5o as to crestes a charging region
corresponding to the charging region 16 shown in
Pigure 2 and by peans of vhich a predsternined level
of charge is {nparted to tha particles prior to
inhalation.

- 13 - .

dispensing contalner 5 in response to a signal being
recejved from the bresth sansor 5i.

The breath sensor S1 is also connected by
output leads 57 to terninals 58 of ths charging
circuit 21 wnich is configured so as to generate a
voltage applied to the el ; only in P to
s signal received fron the breath sensor. The
charging circuit 21 also includes o timer programmed
to peasure & predeternined time interval during which
the voltage 13 nsintained befers deactivating the
circuit. 1In this way, the charging circuit 21 is
ensrgiced only when required i.e. during inhalation
as gensed by the breath sensor 51.

The electrically cperated valve 56 i3 similarly
arranged to be actuated in response to inhalation
being sensed by the breath sensor 51. The
piezoelectric cexbrane 52 will flex at the initiation
of inhalation, at vhich tine thers §s a pronounced
pressure change within the passagevay, with the
result that actuation of the valve 56 occurs at the
initisl stages of inhalation. This is particularly
advantagecus vhen it is required for the dose to be
delivared deep into the lungs of the patient who is
inhaling. The valve 36 vill typically be opensd
during a period which is very short compared with the
length of tine taken for a sirgle breath to be taken,
8 typica) tice being in the range 0.1 to 0.) seconds
during wvhich tipe the dose is progressively dispenssd
into ths passagevay.

rigure S illustrates & fifth apparatus 60 which
includes a first electrods 16 formed of seteceous
paterial 32 in a manner sinilar to that described
with reference to Figroe 2. The apparatus 60 also
includes & bresth sensor 51 of the type described
with peference to Figurs 4 and sinilarly connected to
the charging circuit 21. The sensor 51 is also
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The dispenser 42 moy slternatively be a liquld
aorosol dispenser such as the pressurised dispanser
container 5 of Pigures 1 and 2.

The setaceus patarial constituting the
electrods 16 of Figures 2 and ) may alternatively be
formed by & carbon fibre brush.

Purther alternative apparatus will now be
dsscribed with referance to Pigures 4 to 6 using
corresponding reference nunersls to those of
preceding Pigures vhere appropriate for corresponding
elemants.

In Pigure 4 a fourth apparatus 5¢ is sinilar to
the apparstus 1 of Figure 1 but {ncludes an elongated
aouth plece 9 which, in addjtion to the electrodes 18
and 22, accoomodates a breath sensor 51.

The breath sensor 51 consists of &
piezoelectric manbrane 52 which is held by a support
pecber 53 s0 as to nornally lie in contact with a
side wall of the mouth piece 9. The support nenber
53 is generally tubular in shape and fits snuggly
within the oouth plece 9. The support sozber $3 is
provided with cut ocuts such as tha cut out 34 visible
in Pigure & through vhich respective unclanped

“portions of the oembrane 52 are exposed, each exposed
portion of tha pembrane being surrcunded by an
annular clamped portion vhich is overlaid by the
support menber and thereby claoped in contact vith
the sido vall of the mouth piece.

The nenbrans 32 is o tiln of PVDY
{polyvinylidene fluoride) materisl upon which are
toroed sensor electrodea in a known mannar to prowvids
an electrical up signal responsive to flexure of the
tilo.

An output load 55 connects the nenbrane to an
electrically operated valve 56 vhich is arranged to
dispense a metered dose of fluid from 2 pressurised

- 34 -

connected to an electrically operated sctuator 61
arranged to longitudinally displsce s pressurised
dispensing container 5 relstive to its associstas
valve stem & such that, on receaipt of an actuating
signal fron the sensor 53, the actuator 61 displaces
the container $ thereby actuating a metering valve
63. The discharge of a petered dose of fluid in the
forn of droplets or powder can thereby be tined to
coincide with the initistion of inhalatjon os sensed
by the breath sensor 3l.

The dose is dispersed within the passagsvay 80
as to be entrained in the inhaled air and passes
through & charging regicn 26 vhere the charge carried
by the airborne particles is wodified in o
predeternined manner prior to inhslation.

rigure 6 illustrates schematically & sixth
apparatus 71 in which a pressurised dispensing
container is nanually sctusted by relative ovepent
betvesn the container and a tixed actuator ? defining
a nozzle B, there being provided & sechanical svitch
72 arranged to sense displacepant of the contaliner 5
relstive to the housing 6 to vhich the svitch is
mounted. The sviteh 72 is connected to the charging
circuit and arrangsd to actuste the circuit vhenever
the container S5 is displaced. 1In this way the
epplication of voltage to the electrodes 16,22 is
synchronised vith the dispensing sction so that the
charging region 26 is establiched sicultaneously with
the dispersal of the dose into the passagavay.

As illustrated schesatically in Figure 7, this
srrangepent nay be nodified by including a timer in
the charging circuit 21, the tioer being arranged to
prolong the sctivation of the charging circuit tor a
predotornined tice interval vhich is greater than the
period required for inhslation of the dose. Ouring
storage and between actuations of ths apparatos in
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use, the charging circuit is thereby daactivated
thereby prolonging the working life of battery 73
used to power the charging circuit.

Pigure 8 illustrates echemstically & further
arrangenent particularly suitable for use with breath
sensore of the PVDF type as described with reference
to Figure 4 snd 5 and vhers the senscr ganorates &
voltage pulse by piezoelectric sction. A control
circuit 74 ia connscted to the breath sensor and
arranged to detect any such voltage pulse. The
contro) circuit is erranged to discrininate between
plezcelectrically generated pulses of different
polarity so as to respond only to inhalation and not
to exhalation effects on ths pambrans.

The control circuit may be used simply to
actuats the charging circuit or opticnally, as
described above vith reference to the emdodinsnts of
Tigures 4 and 5, nay be used to 31so actuate an
electrically operable octuator 56 or 61 respectively.

The control circuit vill typically include a
tiver arranged to extend actuation of the charging
circuit for & predeternined period.

-17 - -

4. Apparstus as clained in clain 1 wherein
ons or other of the electrodss is centrally located
with respect to the p y and the other of the
eslectrodes is peripherally locatad vith respect to
tha passagewsy whereby a radis} migration of ions is
estadlished in usa batween the clectrodes such that a
ragion treversed by the pigrating ions conatitutes
ths charging reglon.

S. Apparatus as claimed imn claim 4 wheraein
the first electrode is peripherally located and
constitutes a setaceous electrode.

S. Apparatus as claised in any preceding
claip vherein the charging circuit is operable to
control the voltage applied between tha electrodes to
a predeternined lsvel asgocisted with a reguired nean
level of charge to be inparted in use to the
particlas.

7. Apperstus as claioed in clain 6 wherein
the voltage is in tho range 1 to 10 kvolts.

8. Appsratus as clajced in any precading
claio cooprising s dreath sensor (51) nounted in the
passagevay for sensing the inhalation of breath
through the passagevay and operativaly connected to
the charging circult vheredy the charging circuit is
sctivated and the voltage is applied to tho
electrodes in response to imhalation being sensed.

9. Apperatus as claioed in clsin 8 vherein
the dispenser cocprises electrically ocperated
actuating peans (568,61) operatively connected to the
mensor vhereby in use the dispenser Is actuated to
dispense a dose of the substance in response to
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CLAINS:

1, Apparatus (1,30,40,50,60,71) tor
dicpensing an inhalable cubstance conprising a
housing (2) defining a passageway (10), the housing
having a mouth plece (9) detining an inhalation port
(11) at one cnd of the pasasgewsy snd through which s
flov of alr fros the passagevay is inhalable in use,
8 dispensing peans (5) connected to the housing and
operasble to dispenss the substance into the
passagevay at a dispensing location (8) in the forn
of inhalable particles and charging means (21,16,22)
defining & charging region (26) of the passagevay
located internediste the inhalation port and the
dispensing location the charging means comprising » |
first electrode (16) having at least one pointed
feature (17,32) having » relstively high curvature
and ) d in the p ¢ , & second electrode
{22) having co-opersting features of relatively low
curvature and located in the passageway &nd &
charging circuit (21) operable to apply &
predeternined voltags betvsen the electrodes such
that a predetarnined polarity is spplied to the first
eolectrode whereby the charging neans is operable to
inpart electrostatic charge of predeternined polarity
to the particles passing through the charging region,
and vherein ths dispensing mezns coxprises a metered
dose dispenser (3) oparable to dispense a matared
dosa of the substance.

2. Apparatus as claimed in claip 1 vherein
the tirst electrode is a setaceous electrode having a
sultitude of points (32).

3. Apparatus as clained in claip 2 wherein
the first electrode coxprises a carbon fibre brush.

-1 - .
inhalation being sensed.

10. Apparatus as claimed in any of clains 8
and 9 wherein the breath sensor conprises a menbrane
(52} of piezoslectric msterial supported ralativa to
the housing by a support (S)) arranged such that the
venbrane flexes in responss to a change of air
pressure in the passagoway and thereby genarste a
signal representative of inhalatien being sensed.

11. Apparatus as claiped in any of claiss 1 to

. 10 wvherein the di is tcally

by displacemént of an actuating sambor (8) relative
to the housing and coaprising a displacenent sensor
(72) operatively connected to the charging circuit
and ponsive to displ of the actuating
Denber whereby the charging eircuit {s actuated and
the voltage is applied to slectrodes in responss to
displacepent being sansed.

12. Apparatus as clajesd in clain 11 vherein
the dispenser comprises a pressurised dispensing
container ($) having s dispensing valve sten (6) and
@ oetering valve (62) actuated by r-uuyo oovenent
betveen the valve sten and the container, vherein the
containar constitutes the sctuating panber and the
displocement ssnsor cocprises a svitch responsive to
movepent of the container relative to the housing.

13. Apparatus as claiped in any of clafas 8 to
12 vherein the charging circuit coaprises a tianing
circuit cpersble to spply the voltags between the
electrodes for o pregetcrnined tine interval.

* 34. Apparatus as claieed in any preceding
clais wherein the housing, the chorging neans and the
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nouthplece together constitute an adaptor (41)
rel Y ible to the disp

15. Apparatus a3 clained in any preteding

s clasin vherein the dispenser ie cperable to dispense
particles in the fors of liguid droplets.

16. .Appnratul an claiped in any of clains 1 to
9 wherain the dispenser is cperable to dispense

10 particles in the foro of & powder.

17. Apperatus ss claiped in any preceding
clais further couprising power supply oesns ({73)
provided integrally with the housing wheredy the

15 espparstus is self-contalned and hand holdable.
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